Physiological role for zinc in prevention of apoptosis (gene-directed death).
Chronic lymphatic leukaemia (CLL) cells were used to study regulation of apoptosis by Zn2+. Apoptosis occurred spontaneously in a proportion of the cells during culture for 18h and in most of the cells exposed to colchicine. Spontaneous and colchicine-induced DNA fragmentation and cell death were completely inhibited in the presence of physiological concentrations of Zn2+ with Zn2+ ionophores. Chelation of intracellular Zn2+ induced DNA fragmentation and morphological changes of apoptosis in most CLL cells within 5hr, but not in a population of CLL cells which were resistant to other apoptotic stimuli. Phorbol esters inhibited apoptosis induced by colchicine and other stimuli, but had no effect on apoptosis induced by chelation of intracellular Zn2+. We propose that an intracellular pool of chelatable Zn2+ blocks apoptosis and that this pool is increased by uptake from the medium.